Quantum electrodynamics (QED) is the relativistic quantum field theory of electrodynamics and describes the interactions of charged particles. It can similarly be viewed as a perturbation theory of the electromagnetic quantum vacuum. The emergence of QED allowed physicists to explain phenomena such as the magnetic moment of the electron and the Lamb shift, as well as general interactions of light and matter. Currently, QED theory is an effective tool for many physics problems involving elementary particles, atomic nucleus, and solid state. The opening chapters deal with the general theory of free fields and establish a method to derive the fundamental quantization laws valid for any field. The theory developed is then applied to scalar, electromagnetic, and spinorial fields in order to prepare the reader for understanding field interactions. The authors introduce the scattering matrix, Feynman-Dyson diagrams, and the effective scattering cross section as general problems of field interactions. They examine divergence-free second order processes, using Compton scattering and Møller scattering as examples, and calculate the effective cross sections and transition probabilities. The final chapter delves into divergent second-order processes, and the authors discuss vacuum polarization as well as mass and charge renormalization.

*Basics of Quantum Electrodynamics* is a useful guide for advanced undergraduate and graduate students studying physics. A final section that includes an appendix containing several functions used in quantum field theory, as well as problems along with solutions, helps facilitate the application of the theory. This text provides a detailed connection between quantum mechanics and QED through the quantization of free fields followed by their interactions. The detailed stepwise progression used by the authors provides a clear demonstration of the important theories and aspects of quantum electrodynamics that makes this text a valuable resource for both the student and instructor.
